Low dose of the gamma acute radiation syndrome (1.5 Gy) does not significantly alter either cognitive behavior or dopaminergic and serotoninergic metabolism.
The aim of this study was to evaluate the early-delayed effects of a low dose of the gamma acute radiation syndrome (1.5 Gy) on memory and on dopaminergic and serotoninergic metabolism in Swiss albino CD1 mice, of various ages (6, 10 and 20 weeks). At different times after irradiation (from 24 hr to three months), the mice were trained in a single-trial passive avoidance task and tested for retention either 24 hr or 5 days later. Their performance was compared to that of mice that were sham-irradiated. At the end of the behavioral test (days 3, 9, 30 and 93), the concentrations of dopamine (DA) and serotonin (5HT) and their metabolites were determined in hippocampus, anterior cortex and striatum of mice irradiated at the age of six weeks. No significant behavioral effect was observed whichever the age of the animals or the delay of observation. On the contrary at the moderate dose of 4.5 Gy we observed a significant memory deficit 9 days after the exposure. Considering the neurochemical study, in the striatum or in the frontal cortex, no significant modification was observed whichever the delay or the molecule. In the hippocampus slight modifications were noted: an increase (+144%, p = 0.002) in DA level on day 3 after exposure, and a decrease (-27%, p = 0.028) of 5HT level on day 30 post-irradiation. These modifications were only transient and not associated to modifications of the catabolites. This study demonstrates that total-body exposure to gamma radiation at low dose seems to induce only slight effects on the central nervous system.